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(54) CRYSTALLINE ORIENTED HARD COATED MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a crystalline oriented hard coated material excellent 
in various properties in the wide range from the low temperature to the high temperature and 
excellent in service life by forming a coating film consisting of a single layer of one kind of, or 
a multilayer of two or more kinds of nitride, carbonitride, nitrooxide, carbooxide and 
carbonitride oxide of Ti and Al on a base material, and maximizing the peak intensity of the 
crystal face of the film in the (200) crystal face. 

SOLUTION: When this coated material is used as a cutting tool or a wear- resistant tool, the 
base material such as cemented carbide and TiC cermet containing nitrogen is preferable. 
When the atomic ratio of Ti and Al incorporated in the coating film is 48-75: 52-25, the 
hardness becomes high, the peelability resistance, the oxidation resistance and the thermal 
impact resistance are excellent, and the service life becomes excellent. In the case of a rotary 
cutting tool of heavy-duty applications, the film thickness is preferably 0.5-5 urn. The strength 
ratio of the (200) crystal face to the (111) crystal face in a case of the X-ray diffraction from 
the film surface, is preferably 2-100. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows tue worc j which can not be translated. 

3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the crystal stacking tendency hard covering member 
which covered the coat of the compound which becomes by the nitride of the titanium and aluminum 
which grew up the crystal face (200) on the base material of a metal, an alloy, or a ceramic sintered 
compact, carbon nitride, the nitric oxide, the carbonation object, and the charcoal nitric oxide (TiAl). 
Specifically A metal, The coat of the high degree of hardness excellent in peeling resistance and the 
compound (TiAl) of high toughness is covered on the base material of an alloy or a ceramic sintered 
compact. For example, a lathe-turning tool, a milling cutter tool, a drill, the tool for cutting represented 
by the end mill, It is related with the crystal stacking tendency hard covering member optimal as an 
engineering-works construction tool represented by cutting cutting edges, such as a slitting machine, a 
decision cutting edge, mold tools, such as a dice and punch, the tool for antifriction represented by 
corrosion-proof antifriction members, such as a nozzle, the bit for tunnel excavation, and the 
construction tool. 
[0002] 

[Description of the Prior Art] Thickness covers the coat of the ceramics 20 micrometers or less on a 
metal, an alloy, and the base material of the ceramics, each property of a base material and a coat is 
pulled out effectively, and many covering members which were going to attain the longevity life are 
proposed. When the approach of covering a coat to this covering member is divided roughly, it has 
chemical vapor deposition (CVD method) and physical vapor deposition (PVD). The coat covered 
especially with PVD has the advantage which raises abrasion resistance among these, without degrading 
the reinforcement of a base material. Therefore, the present condition is that the coat of reinforcement, 
the drill which attaches importance to defect resistance, an end mill, and the covering cutting tool 
represented by the throwaway tip for milling cutters is generally covered with PVD. 
[0003] In order to raise abrasion resistance from the former, covering the coat of Ti compound which 
makes titanium nitride representation is known well. However, the metal nitride which makes titanium 
nitride representation tends to oxidize at an elevated temperature, and has the problem that abrasion 
resistance deteriorates remarkably. The thing about the covering member represented by the coat of a 
compound (TiAl) is one of those which were proposed from the middle of the 1980s by making the 
problem of oxidation of this titanium nitride coat into improvement ******, and JP,62-56565,A, JP,6- 
2 10502, A, JP,6-21051 1,A, and JP,7-197235,A are in them as that typical thing. 
[0004] On the other hand, crystal orientation of the coat covered on the surface of a base material is 
carried out, raising the adhesion of a coat is proposed, and JP,56-156767,A, JP,2-159363,A, JP,5- 
287322,A, JP,5-287323,A, and JP,5-295517,A are one of the typical thing. 
[0005] 

[Problem(s) to be Solved by the Invention] (TiAl) It is indicated about the surface coating hard member 
excellent in the abrasion resistance which formed in JP,62-56565,A, JP, 6-2 105 02, A, JP,6-21051 1,A, 
and JP,7-197235,A as advanced technology about the coat of a compound the hard coat layer which 
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becomes on the surface of a base material by one sort of monolayers of the carbide of (TiAl), a nitride, 
and the carbon nitride, or two or more sorts of multilayers. 

[0006] Although the coat of the conventional compound (TiAl) represented by the surface coating hard 
member of an indication in these official reports is a coat oxidation resistance and whose abrasion 
resistance improved compared with the coat of Ti compound as the time of development (1 1 1) It is the 
coat of the compound (TiAl) with which the crystal face grew, and since the mechanical property of that 
the adhesion of a coat and a base material is inferior and the coat itself tends to deteriorate, when it 
applies to a tool and the cutting tool especially used on severe conditions, there is a problem that cutting- 
ability ability falls. That is, a surface coating hard member given in this official report While 
improvement in the chemical property in a coat front face was attained by making aluminum contain in 
a coat as compared with the coat of Ti compound Since crystal structure-consideration in the interface of 
a base material and a coat is not carried out, the peeling resistance and reinforcement of a coat are 
inferior, and the fracture toughness value of a surface coating hard member and defect resistance fall, 
When it uses as a tool for high speed cutting especially, there is a problem of becoming a short life by 
joining with oxidation of the coat by the elevated temperature, advance of rapid wear, degradation by 
thermal shock nature, and **-ed material. 

[0007] On the other hand, it is indicated by JP,56- 156767, A, JP,2-1 59363 ,A, JP,5-287322,A, JP,5- 
287323,A, and JP,5-295517,A as advanced technology about the coat by which crystal orientation was 
carried out about the covering hard member which carried out crystal orientation of the coat of Ti 
compound which becomes with titanium nitride, titanium carbide, and charcoal titanium nitride, and 
covered it on the surface of the base material. 

[0008] Although the adhesion of the covering hard member currently indicated by the official report 
about such crystal orientation of a coat and a base material is improving by carrying out orientation of 
the crystal face of a coat, since it is the coat of Ti compound which aluminum does not contain in the 
coat, it has the problem that the mechanical property of the coat itself is low and it cannot yet be 
satisfied with the reinforcement, the degree of hardness, the abrasion resistance, the thermal resistance, 
and the oxidation resistance of a coat. 

[0009] This invention is what solved the above troubles, and, specifically, aims at offer of the crystal 
stacking tendency hard covering member which becomes still longer lasting by covering a coat with 
high toughness, high degree-of-hardness nature, abrasion resistance, oxidation resistance, thermal shock 
resistance, defect resistance, and joining-proof nature, and the coat of peeling resistance in a large field 
until it reaches [ from a low-temperature field ] an elevated-temperature field. 
[Means for Solving the Problem] 

[0010] The covering member which covered the coat of a compound (TiAl) on the base material of 
cemented carbide this invention persons The place which was examining the problem that the 
effectiveness would be reduced to demonstrating the effectiveness which was excellent in the rate when 
it was used in the low-temperature field if it is used in an elevated-temperature field, Although a detailed 
reason is not clear, the coat of the conventional compound (TiAl) covered on a base material is covering 
film into which the crystal face (1 1 1) was grown up, It contrasts with the coat of the compound (TiAl) 
into which this (1 1 1) crystal face was grown up. The direction of the coat of the compound (TiAl) into 
which the crystal face was grown up serves as an inclination of a little a high degree of hardness, (200) 
Wear-resistant reduction not arising and these are compounded and the knowledge of becoming long 
lasting is acquired until it reaches a hot field from excelling in peeling resistance, oxidation resistance, 
and thermal shock resistance, and low temperature, and it comes to complete this invention. 
[001 1] The hard covering member of this invention is characterized by the peak intensity of the crystal 
face of this coat for which is the covering member which covered the coat which consists of one sort of 
monolayers in the nitride of titanium and aluminum, carbon nitride, a nitric oxide, a carbonation object, 
and a charcoal nitric oxide or two or more sorts of multilayers, and it asked according to the X 
diffraction on the base material having the maximum height in the crystal face (200). 
[0012] 

[The mode of implementation of invention] The base material in the hard covering member of this 
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invention in quality of the material If it is the quality of the material which can bear the temperature 
heated when it is not restricted and a coat is covered especially, for example, a metal member, a sintered 
alloy, or a ceramic sintered compact, will be satisfactory. Specifically For example, the metal member 
represented by stainless steel, a heat-resistant alloy, high-speed steel, die steel, Ti alloy, and aluminum 
alloy, The ceramic sintered compact represented by cemented carbide, a cermet, the sintered alloy 
represented by the P / M high speed steel, an aluminum203 system sintered compact, an Si3N4 system 
sintered compact, a sialon system sintered compact, and the Zr02 system sintered compact can be 
mentioned. When using as the tool for cutting, or a tool for antifriction, the base material of cemented 
carbide, a nitrogen content TiC system cermet, or a ceramic sintered compact is [ among these ] 
desirable. 

[0013] Specifically (Ti, aluminum), the presentation component of the coat covered on this base material 
can mention one sort of monolayers in N, CN (Ti, aluminum), NO (Ti, aluminum), CO (Ti, aluminum), 
and CNO (Ti, aluminum), or two or more sorts of multilayers. This coat is [ excelling in that the rate of 
an atomic ratio of the Ti element pair aluminum element which is a metallic element contained in a coat 
becomes a high degree of hardness for it to be 48-75:52-25, peeling resistance, oxidation resistance, and 
thermal shock resistance, and ] desirable from becoming long lasting. The case where it consists of 
stoichiometric composition or non-stoichiometric composition is sufficient as this coat. 
[0014] Moreover, when an X diffraction is carried out from a coat front face, a coat [ in / to the coat of 
the conventional compound (TiAl) being a coat by which crystal orientation was carried out to the field 
where the crystal face (1 11) serves as the greatest peak on the strength (111) / the hard covering member 
of this invention ] is a coat by which crystal orientation was carried out to the field where the crystal 
face (200) serves as the greatest peak on the strength (200). If another expression is carried out, the coat 
in the hard covering member of this this invention When the height of each peak on the strength by the 
crystal face and the crystal face (1 1 1) in an X diffraction (200) is set to h (200) and h (1 1 1), in order for 
what is necessary to be just to have the relation of h(200) >h (1 1 1) and to heighten the effectiveness 
mentioned later (1 1 1) It is that it is desirable that the intensity ratio of the crystal face to the crystal face 
(200) is in the relation between 2-100. That is, it is that it is desirable that the height of each peak on the 
strength searched for according to the crystal face and the crystal face (1 1 1) in an X diffraction (200) has 
the relation of h(200)/h(l 1 1) =2-100. This coat is that it is desirable that film thickness is 0.5-5 
micrometers in the case of the rotation cutting tool which needs to select coating thickness with an 
application or a configuration, and is represented with the application as a tool by the drill which is an 
application with desirable especially severe becoming by the film thickness it is thin by 0. 1 -10 
micrometers, an end mill, and the reamer. 

[001 5] Although it is effective in adhesion of the hard covering member of this invention with the 
above-mentioned base material improving with the coat by which crystal orientation was carried out, 
depending on the quality of the material of a base material, the effectiveness over adhesion may almost 
disappear from the problem represented by the coefficient of thermal expansion. In this case, it is a 
desirable thing to also make an interlayer intervene between a base material and a coat. As an interlayer, 
it can form by matter, an inclination presentation component, etc. which have the middle coefficient of 
thermal expansion of a base material and a coat. Moreover, it is also desirable to form the maximum 
upper layer in the front face of the coat by which crystal orientation was carried out. 
[0016] Specifically, this interlayer can mention TiC, ZrC, HfC, TaC, NbC, VC, WC, Mo2C, Cr3C2, 
TiN, ZrN, HfN, TaN, CrN and Ti (CN), and C (TiW), C (TiTa), CN (TiTa) and N (TiTa). These 
interlayers can form as one sort of monolayers, or two or more sorts of multilayers. Between an 
interlayer and a base material, moreover, a substrate layer with high compatibility with a base material, 
For example, Ti, TiAl, Ti3aluminum, the metal represented by TiA13 and W or an alloy, WC, Mo2C, 
Cr2N, TaN, VB2, NbB2 and TaB2, W2B5, one sort of monolayers chosen from the ceramics which 
becomes by the hexagonal crystal structure of MoB2 and CrB2 Or it is also desirable to form the 
substrate layer which becomes in two or more sorts of double layers. As for this iriterlayei J s film 
thickness, specifically, it is [ that what is necessary is just the film thickness to which the hard film 
covered on the surface of an interlayer can raise adhesion ] desirable 0.01-5-micrometer thickness and to 
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become by 0.01-1-micrometer thickness especially. 

[0017] The maximum upper layer covered on the front face of the coat by which crystal orientation was 
carried out It forms for the distinction before and behind coloring of the purpose which raises thermal 
resistance and oxidation resistance more, and a front face, and use etc. specifically For example, 
aluminum 203, ON (AISi), N (TiAISi), ON (TiAISi), TiC, ZrC, HfC, TaC, NbC, VC and WC, Mo2C, 
Cr3C2, TiN, ZrN, HfN, TaN, CrN, Ti (CN), (TiW) The case where it becomes by one sort of 
monolayers in C, C (TiTa), CN (TiTa), and N (TiTa) or two or more sorts of multilayers can be 
mentioned. Although the film thickness of this maximum upper layer changes with purposes, 
specifically, it is desirable to become by 0. 1-5-micrometer thickness. 

[0018] When producing the hard covering member of this invention, first a base material The metal 
member represented by the stainless steel marketed from the former, a heat-resistant alloy, high-speed 
steel, die steel, Ti alloy, and aluminum alloy, The ceramic sintered compact of cemented carbide, a 
cermet, the sintered alloy of a P / M high speed steel, an aluminum203 system sintered compact, an 
Si3N4 system sintered compact, a sialon system sintered compact, and a Zr02 system sintered compact 
is used as a base material. What is necessary is just to use the base material which becomes with P20- 
P40 which are preferably classified in the use selection criterion of the cemented carbide of JIS B4053, 
M20-40 and the cemented carbide quality of the material equivalent to K10-K20, and the especially 
desirable cemented carbide quality of the material equivalent to P30, M20, M30, and K10. After 
grinding the front face of this base material if needed and performing washing processing by the 
supersonic wave, an organic solvent, etc., it is producible by covering a coat with the physical vapor 
deposition (PVD), the chemical vapor deposition (CVD method), or the plasma-CVD method currently 
performed from the former on a base material. 

[0019] When covering a coat on a base material, according to each membraneous quality, PVD, a CVD 
method, or a plasma-CVD method can also be properly used including the substrate layer and interlayer 
who cover if needed. It is desirable to perform all coats by the PVD represented by the ion plating 
method or the sputtering method from on a production process among these, and it is desirable to carry 
out covering processing by the ion plating method, especially the arc ion plating method also in this. 
[0020] About the case where the coat in the high intensity covering member of this invention is 
produced by the ion plating method, if it explains in full detail further, as an evaporation source, two 
kinds, titanium metal and metal aluminum, may be used independently, and a Ti-aluminum alloy and a 
TiAl intermetallic compound may be used. Any, such as glow discharge besides arc discharge or high- 
frequency heating, are sufficient also as the approach of metaled ionization. Nitrogen source gas, such as 
ammonia containing nitrogen besides the gas for generating a nitride, i.e., nitrogen gas, may be used for 
the gas used by the ion plating method. When this reactant gas is introduced in a furnace, the metal as an 
evaporation source, an alloy, and an intermetallic compound are ionized and negative bias is impressed 
to a base material, it is desirable from membranous crystal orientation becoming easy. In order to form 
the coat of the compound (TiAl) which raised and carried out crystal orientation of the content of the 
crystal face (200) especially, adjustment of the partial pressure of the bombardment conditions for 
washing the base material front face before coat formation, the nitrogen gas at the time of coat 
formation, and/or nitrogen source gas and the bias voltage to a base material is important. 
[0021] 

[Function] The coat of the compound (Ti, aluminum) with which orientation of the hard covering 
member of this invention was carried out to the crystal face (200) raises coat hardness. The operation 
which eases the stress which carries out the operation which raises the fracture toughness value of the 
whole film and abrasion resistance, and remains near the interface of a base material and a coat is 
carried out, and the operation which heightens the residual compression stress to the inside of a coat in 
the case of the base material which becomes especially by cemented carbide, and raises adhesion with a 
base material to it is carried out. 
[0022] 

[Example 1] After it used the cemented carbide (JISB 4053K10 fairly quality of the material) of the 
configuration SNGA 120408 marketed as the base material and the organic solvent washed this base 
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material front face, it installed in the chamber of arc discharge plasma PVD equipment, and using the 
fixture which can be covered to coincidence to (flank and a rake face, initial condition in installation) 
and a chamber was made into the vacuum of temperature: 600 degree C and pressure: lxl 0-4Torr, and 
was held for 60 minutes. Subsequently, it considered as the vacuum of pressure: lxl 0-3Torr, and was 
referred to as arc current:60A and base material bias>600V, and bombardment processing was 
performed by the holding time shown in Table 1 . Then, it processed by the pressure written together to 
Table 1 using the evaporation source of TiAl intermetallic-compound content, the arc current, base 
material bias, the nitrogen flow rate, and the holding time, the coat was covered on the base material 
front face, and this invention article 1-16 was obtained. 

[0023] Except having made bombardment processing conditions into the vacuum of pressure: 1x10- 
5Torr, and having set them to arc current: 100A and base material bias:-800V as a comparison, it 
processed according to the conditions written together to Table 1, and others obtained the comparison 
article 1 as being the same as that of this invention article 1 almost. In this way, the comparison article 2 
and 3 with which the covering film of N marketed (TiAl) is covered was added to the obtained this 
invention article 1-16 and the comparison article 1, the X diffraction of each coat was carried out, the 
presentation of a coat and the intensity ratio of the crystal face were investigated, and it checked that it 
was the result of the intensity ratio of the crystal face of that all (TiAl) coats consist of a presentation of 
N and a coat showing in Table 2. Moreover, as a result of asking for the rate of an atomic ratio of Ti 
element and aluminum element which exists in the coat of this invention article 1-16 and the comparison 
article 1 using X-ray diffractometer and glow-discharge-optical-emission-spectrometry equipment, it 
was the coat of N which consists of the range of Ti:aluminum=60-62:40-38 mostly (TiAl). 
[0024] A scanning electron microscope, a Vickers hardness measurement machine, and the coat friction 
test machine that scratches and is equivalent to an abrasion tester are used. Subsequently, as the coating 
thickness of this invention article 1-16 and the comparison article 1-3, measurement of coat hardness, 
and peeling resistance of a coat It checked that it was the result of measuring the scratch reinforcement 
which searches for a critical exfoliation load until a coat exfoliates, and that each coating thickness is 
about 3.0 micrometers, coat hardness, and the scratch reinforcement of a coat showing in Table 2. 
[0025] this invention article 1-16 and the comparison article 1-3 are used. Next, **-ed material :S48C 
(HB [ 205-223 ]), Cutting speed 150 m/min, delivery:0.3 mm/rev, infeed : 1.5mm, Chip configuration: 
The cutting conditions by SNGA120408 and dry type cutting trial performed the lathe-turning trial, the 
time of exfoliation of a coat, a chipping, or average flank wear width of face amounting to 0. 1mm was 
made into the life, and it wrote together to Table 2 in quest of the cutting time to a life. 
[0026] 
[Table 1] 
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[0027] 
[Table 2] 
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[0028] 

[Example 2] Except having carried out on the conditions which showed the covering conditions of a 
coat in Table 3, initial condition [ in a chamber ] . and bombardment conditions were processed almost 
like the conditions of this invention article 3 of an example 1, and this invention article 17-22 with 
which coating thickness differs was obtained. Moreover, like the example 1, the presentation of the coat 
of such this invention article 17-22 and the intensity ratio of the crystal face were investigated, and it 
checked that all (TiAl) coats consist of a presentation of N, and that h (200)/h (1 1 1) which is the 
intensity ratio of the crystal face of a coat became by about 5.0. As a result of asking for the rate of an 
atomic ratio of Ti element and aluminum element which exists in the coat of this invention article 17-22 
using X-ray diffractometer and glow-discharge-optical-emission-spectrometry equipment similarly, it 
was the coat of N which consists of the range of Ti:aluminum=60-62:40-38 mostly (TiAl). 
Subsequently, like the example 1, the coating thickness of such this invention article 17-22, a coat 
degree of hardness, the scratch reinforcement of a coat, and the cutting time to a life were found, and the 
result was shown in Table 4. 
[0029] 
[Table 3] 
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[0031] 

[Example 3] Except having performed the use target and others in covering conditions of a coat on the 
conditions shown in Table 5, the initial condition and the bombardment conditions in a chamber were 
processed almost like the conditions of this invention article 3 of an example 1, and this invention article 
23-3 1 with which the rates of an atomic ratio of Ti element in a coat and aluminum element differ was 
obtained. Moreover, like the example 1, the presentation of the coat of such this invention article 23-31 
and the intensity ratio of the crystal face were investigated, and it checked that all (TiAl) coats consist of 
a presentation of N, and that the intensity ratios h (200)/h (1 1 1) of the crystal face of a coat became by 
about 5.0. Similarly, using X-ray diffractometer and glow-discharge-optical -emission-spectrometry 
equipment, it asked for the rate of an atomic ratio of Ti element and aluminum element which exists in 
the coat of this invention article 23-3 1, and the result was shown in Table 6. Subsequently, like the 
example 1, the coating thickness of such this invention article 23-3 1, a coat degree of hardness, the 
scratch reinforcement of a coat, and the cutting time to a life were found, and the result was written 
together to Table 6. 
[0032] 
[Table 5] 
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[0034] 

[Example 4] this invention article 32 was obtained almost like the conditions of this invention article 3 
of an example 1 except having used the mixed gas of ammonia gas and methane to having introduced 
nitrogen gas at the time of covering of a coat. Moreover, this invention article 33 was obtained almost 
like the conditions of this invention article 3 of an example 1 except having used the mixed gas of 
ammonia gas and a carbon monoxide to having introduced nitrogen gas at the time of covering of a coat. 
Furthermore, this invention article 34 was obtained almost like the conditions of this invention article 3 
of an example 1 except having used the mixed gas of ammonia gas, methane, and a carbon monoxide to 
having introduced nitrogen gas at the time of covering of a coat. 

[0035] In this way, when the coat of the obtained this invention article 32-34 was investigated like the 
example 1, the coat of this invention article 32 was the presentation of NC (TiAl), the coat of this 
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invention article 33 was the presentation of NO (TiAl), and the coat of this invention article 34 was the 
presentation of NCO (TiAl). As a result of investigating the cutting time to the scratch reinforcement 
and the life of a coat like an example 1 about this this invention article 32-33, respectively, the almost 
same inclination as this invention article 3 was shown. 
[0036] 

[Effect of the Invention] The hard covering member of this invention is contrasted with the comparison 
article which covered the coat of N (TiAl) which carried out orientation to the conventional crystal face 
(1 1 1). Since the peeling resistance of a coat is excellent and the coat itself has a high degree of hardness, 
high toughness, abrasion resistance, oxidation resistance, thermal shock resistance, defect resistance, and 
joining-proof nature, in the field which is equivalent to a high-speed-cutting field from the medium- 
speed cutting field in this field, it is effective in becoming long lasting. Therefore, the thing for which 
the hard covering member of this invention has the outstanding effectiveness that a longevity life can be 
attained in a large field until it reaches [ from the low-speed cutting field which is a field of the 
conventional covering member ] a high-speed-cutting field, As contrasted with the conventional 
comparison article, a longevity life is especially expected as the cutting tool for milling cutters, an end 
mill, and a rotation cutting tool as a drill, moreover, high toughness - and - high - since it is the 
covering member which covered the degree of hardness coat, the effectiveness which was excellent also 
in the deep-cuts field from the light cutting field can be demonstrated. - 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the crystal stacking tendency hard covering member characterized by the peak intensity of 
the crystal face which asked for this coat according to the X diffraction in the covering member which 
covered the coat which consists of one sort of monolayers in the nitride of titanium and aluminum, 
carbon nitride, a nitric oxide, a carbonation object, and a charcoal nitric oxide or two or more sorts of 
multilayers on a base material having the maximum height in the crystal face (200). 
[Claim 2] The above-mentioned base material is a crystal stacking tendency hard covering member 
according to claim 1 characterized by consisting of cemented carbide or a sintered alloy of a cermet. 
[Claim 3] The above-mentioned coat is a crystal stacking tendency hard covering member according to 
claim 1 or 2 characterized by the intensity ratios of the crystal face to the crystal face (1 1 1) (200) 
searched for according to the X diffraction being 2-100. 

[Claim 4] The above-mentioned coat is a crystal stacking tendency hard covering member according to 

claim 1, 2, or 3 characterized by film thickness being 0.5 micrometers - 5 micrometers. 

[Claim 5] The above-mentioned coat is a crystal stacking tendency hard covering member according to 

claim 1, 2, 3, or 4 to which the rate of an atomic ratio of the Ti element pair aluminum element which is 

a metallic element contained in this coat is characterized by being 48-75:52-25. 

[Claim 6] The above-mentioned hard covering member is a crystal stacking tendency hard covering 

member according to claim 1, 2, 3, 4, or 5 characterized by being used as a rotation cutting tool. 



[Translation done.] 
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